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= IDC a-priori model errors

Center for Monitoring Research
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e A-priori errorspredict 90% error elipses
o A-priori total errorsweigh arrivalsin event location
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* Coverage statistic:

x2 y2
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Expected values: e T
E=10@90% E should be x2 with 2 dof

E=0.3@50%
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Test of IDC error model

» Data set isby-product of the Group-2 testing

» GTO-GT10 eventscollected to test and
validate 3D models

» An opportunity to test existing IDC error
model with large set of GTO-GT 10 events.

» Regional & teleseismic arrivals
» P& Sarrivals

» Over 600 events (>3 Pn, Sn phases)
relocated using IDC |ASPEI91 travel-times
& model error
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test # of events 90% coverage
coverage (E:]') Pn and Sn phases 571 97 %
xceeded in all all regional phases 575 97 %
all regional and 625 93 %
e With lar ge # events teleseismic phases
- all teleseismic phases | 375 91 %
sampling error ~1-2%
S N T O
: predicted value . . . .
cons Stently better Pn and Sn phases 0.1 0.5 08 1.2
than eXpeCted all regional phases 0.1 0.5 08 14
e 95-98% values all regional and 0.1 0.8 1.7 3.2
Wworse than expected teleseismic phases
all teleseismic phases (.2 1.0 1.7 2.6




Center for Monitoring Research

Sn: better than
ted nearly all of the
ror stoo conservative.

nalsonly: errorstoo
vative.

*Teleseismic only: too many
outliers 7-8% of thetime;

underestimated for confidence".

levels > 92%.
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= Coverage performance evaluated using lar ge set
of GTO-GT10 events:

» Thecurrent IDC a-priori modeling error estimatesare
reasonable and " honest” at 90% confidence levdl.

» Testsvalidated the existing combined and separ ate regional and
teleseismic model errorsw.r.t. honest 90% ellipses.

» Therelative errors of regionals and teleseismics appear correct.

» Compared to theoretical x? distribution, outliers exceed
expected number at a high significance level.

» Underlying " Gaussian statistics' for model and measur ement
errors probably inadequate for data set.



= Current modeling errorsappear to be
conservative compromise:
» 90% error ellipsesare" honest" .

» However, to predict " honest" 95% or 98% error
ellipses, theerrorsneed to beinflated.

» Given theerror model, 50%-60% of thetimethe
locations ar e better than should be expected.

» < 10% of thetime locations ar e wor se than should
be expected.
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= Account for GT accuracy when evaluating calibration
and error models...

» 5-10% eventswill continueto be a persistent problem...

= A new underlying error methodology isneeded to
account for:

» Non-Gaussian errors...
» Bad picks...
» Misassociations...

= | ocation calibration without quality GT
origingarrivals?

= Resource allocated for reference event collection?



